Two patients with cortical blindness following hypoxic episodes are reported. The characteristics of the syndrome are described. Attention is drawn to the lack of awareness of this complication of hypoxia.
Hypoxic damage to the cerebral cortex affecting the visual area can lead to cortical blindness (McAnley 1964) . Occasionally, some patients recover seemingly quickly and completely from hypoxic coma, then lapse into neurological deterioration due to demyelination of the cerebral white matter (Plum et al. 1962) .
The following case reports illustrate features of these complications following a hypoxic episode.
Case Report I
A 25 year old Malay male was anaesthetised with O 2 , N 2 0 and alcuronium for the insertion of Moore's pin for fracture of neck of femur. During the procedure the patient had a cardiac arrest because the oxygen flowmeter was inadvertently turned off. The patient was successfully resuscitated with sodium bicarbonate, external cardiac massage and ventilation with 100% oxygen. The surgery was completed but at the end of the procedure the patient did not recover consciousness; he was therefore cooled to 33°C and artificially ventilated for 48 hours and given dexamethasone 4 mg intravenously every six hours to reduce cerebral oedema and damage.
On weaning off the ventilator, the patient fully recovered consciousness, and was extubated. However, 48 hours after extubation, the patient complained that <he was unable to see. His pupils were equal and reactive to light.
The blink reflex was absent. An ophthalmologist was consulted and the fundus was normal on examination. A diagnosis of cortical blindness was made.
The vision remained poor and after two weeks, the patient was able to see only blurred images. On follow-up about 2 months later, the patient's vision had improved considerably with minimal deficit.
Case II
A 67 year old Chinese man was anaesthetized for a herniorrhaphy. Trhe patient had a rather anterior larynx and endotracheal intubation was difficult. At the end of the procedure, the patient appeared well but in the recovery ward, the patient became cyanosed and his pulse became feeble and then impalpable. The patient was resuscitated and an endotracheal tube was inserted only after a great deal of difficulty. About 45 minutes after reintubation, the patient became cyanosed and it was found that the endotracheal tube had slipped out. Attempts at re-intubation failed and an emergency traoheostomy was performed. A pneumothorax on the right chest was detected and drained immediately.
The patient was then ventilated for 24 hours and subsequently weaned off the ventilator. He was fully conscious. Pupils were equal and reactive.
However, 5 days after the episodes of hypoxia and probable cardiac arrest, the patient complained of inability to see and also weakness of the upper limbs. Pupils were normal in size, equal and reactive. No abnormalities were seen on fundoscopic examination. The patient was seen by an ophthalmologist and a diagnosis of cortical blindness was made.
The muscle weakness was localized to the proximal muscles of the upper limbs. EEG showed slow waves at the visual cortex. Electromyography showed prolonged latency at the median nerve with lowered motor conduction. This indicated neuropathic denervation of muscle at the anterior horn-cell of the spinal cord.
After one month, the patient could only see hand movements and count fingers. Two months later peripheral vision had improved but subsequently there has been no improvement.
Discussion
Severe hypoxia or circulatory insufficiency can lead to cerebral damage of varying severity and recovery may be prolonged and incomplete The two cases reported seemed to make a good recovery but this was marred by a tragic complication, cortical blindness.
Lindenburg (1959) found that the patterns of hypoxic damage in the brain are associa~ed with the border zones of the cerebral artenes. The border zone of anterior and middle cerebral arteries extends from the premotor area of the frontal lobe extending parasagittally to the occipital lobe and that of the middle and posterior cerebral arteries extends along the lateral and superior edges of the occipital lobe.
Occasionally, demyelination without neuronal damage of the white matter of the parietal lobes may occur. The optic radiation may be involved. This is often associated with delayed neurological deterioration and may progress to coma and death. Clinically, this presents as a delayed development of loss of consciousness, confusion and weakness.
Damage to the occipital region may lead to cortical blindness due to involvement of the visual cortex.
The clinical diagnosis of cortical or cerebral blindness is made on the following criteria:-(a) Blindness (b) Retention of Pupillary reflexes to light (c) Normal fundoscopic picture. However, these may be associated with other symptoms which are less constant, such as:-(i) Unformed visual hallucinations due to cortical irritation. (ii) Visuo-motor symptoms -absence of psycho-optical reflexes e.g. visual blink reflex, reflex convergence and accommodation.
(iii) Mental symptoms such as agnosia, apathy and other mental disturbances. In both cases, there "'as a delay in detection of blindness by the patient. This subjective unawareness of the patient to his blindness is a striking feature of cortical blindness: "he is blind to his blindnes<;" (Anton's symptom) (Duke-Elder 1971) . It is likened to anosognosia, a denial of existence of a hemiparetic extremity. The delay in realization of blindness and the lack of concern about vision together with the absence of any retention and pupillary abnormalities often misleads the physician and causes doubt that blindness exists.
In delayed demyelination syndromes the patient may apparently recover completely from hypoxic coma, only to develop, days later, progressive neurological deterioration. (Plum et al. 1962) .
The differential diagnosis of cortical blindness includes the following:-(a) lesion of lower visual pathway (b) visual agnosia (c) hysteria In cases with the delayed demyelination syndrome, subdural haematoma should be excluded as the presence of a lucid interval makes it difficult to exclude subdural haemorrhage.
Lack of awareness of this clinical entity of cortical blindness and delayed demyelination syndrome often leads to victims being labelled as hysterical or some psychiatric condition.
Recovery from cortical blindness may be slow and complete, or sometimes with residual deficit (Weinberger et at. 1962) . Hoyt and Walsh (1958) reported 2 cases where the patients remained completely blind but showed no further residual indication of cerebral damage except for mild changes in personality. Recovery of sight usually starts from the periphery of the visual field. Colour vision returns at a later stage.
In both cases, residual deficit persisted. In the management of these cases, sedation and bed rest are essential. Steroids such as dexamethasone may have a role in reducing cerebral oedema. Convulsions should be controlled with anti-convulsants such as phenytoin.
